Uric acid stimulates vascular smooth muscle cell proliferation and oxidative stress via the vascular renin-angiotensin system.
Plasma uric acid has been associated with hypertension in a variety of disorders, and has been shown to be predictive of hypertension. The mechanistic role of uric acid in the development of hypertension is not known however. We tested the hypothesis that uric acid stimulates vascular smooth muscle cell (VSMC) proliferation and oxidative stress by stimulating the vascular renin-angiotensin system (RAS). Rat VSMC were exposed to 0-300 micromol uric acid for 48 h. Uric acid (200 and 300 micromol) stimulated the proliferation of VSMC as measured by thymidine uptake. This effect was prevented by 10(-6) mol losartan or by 10(-6) mol captopril. Incubation of VSMC with uric acid for 48 h also increased angiotensinogen messenger RNA expression and intracellular concentrations of angiotensin II. These responses were also inhibited by losartan and captopril. Increased expression of angiotensinogen mRNA was also inhibited by co-incubation with PD 98059, a mitogen-activated protein (MAP) kinase inhibitor. Uric acid stimulated the production of hydrogen peroxide and 8-isoprostane in VSMC. These increases in oxidative stress indicators were significantly reduced by co-incubating the cells with captopril or losartan. Uric acid also decreased nitrite and nitrate concentrations in the culture medium, an effect that was prevented by losartan and captopril. These results demonstrate that uric acid stimulates proliferation, angiotensin II production, and oxidative stress in VSMC through tissue RAS. This suggests that uric acid causes cardiovascular disorders by stimulating the vascular RAS, and this stimulation may be mediated by the MAP kinase pathway.